The mammalian genome is coiled, compacted and compartmentalized into complex 26 non-random three-dimensional chromatin loops in the nucleus [1][2][3] . At the core of 27 chromatin loop formation is CCCTC-binding factor (CTCF), also described as a Ctcf-KO led to higher insulation scores (Figure 1c,d Figure 1e ). In fact, TAD boundaries promoter interactions (Figure 2c) .
The mammalian genome is coiled, compacted and compartmentalized into complex 26 non-random three-dimensional chromatin loops in the nucleus [1] [2] [3] . At the core of 27 chromatin loop formation is CCCTC-binding factor (CTCF), also described as a Tables 1, 2) Ctcf-KO led to higher insulation scores (Figure 1c,d Figure 1e ). In fact, TAD boundaries were indeed largely abrogated upon CTCF deletion in our model. promoter interactions (Figure 2c ).
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Next, we computed directionality index at 10kb resolution and annotated 2,457 155 insulated CTCF-CTCF loops (Figure 3a -c, Table and Supplementary Table 7 ). In 156 order to prove the validity of our insulated CTCF neighbourhoods, we confirmed that De novo E-P interactions with previously unmarked Enhancers (N=1,199)
De novo E-P interactions with pre-existing Enhancers (N=4,515) Ctcf-KO
